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symptom characteristics in kidney deficiency syndrome (KDS) with varied health status.
Methods: This cross-sectional observational study was conducted in6 hospitals. Investigators
queried participants aged 20e79 about their health, including symptoms if any, and completed
questionnaires to collect participants responses. Prevalence, severity, and frequency of KDS
and other relevant parameters were observed and recorded. Comparative analysis of count-
able variables, including prevalence, was performed by frequency analysis and c2 test and ex-
pressed as a composite ratio. Comparative analysis of quantitative scores of the severity and
frequency of symptoms was performed by the rank-sum test. Regression analysis of the corre-
lation of KDS with potential contributing factors was performed by non-conditional binary lo-
gistic stepwise regression of numerical variables.
Results: Prevalence of KDS in healthy and unhealthy participants correlated with increasing
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Age-related changes in kidney 21the trend was not obvious. KDS prevalence in participants age 20e39 showed an increasing
trend with deteriorating health (P < 0.05). Compared to healthy individuals, KDS prevalence
in subhealthy persons and those with chronic disease showed an increasing trend (P < 0.05)
in the 40e59 and 60e79 age groups, whereas there was no difference between subhealthy per-
sons and those with chronic disease age 40e59 and 60e79. Symptom severity scores of KDS
showed an increasing trend with increasing age and deteriorating health status (P < 0.05).
Higher symptom frequency scores were also positively correlated with increasing age
(P < 0.05), but health status deterioration was not significantly correlated (P > 0.05). Age,
health status, lower back pain, shin soreness or heel pain, tinnitus or deafness, hair loss or
loose teeth, incomplete bladder emptying or incontinence, and sexual dysfunction or infer-
tility were potential factors contributing to KDS (P < 0.05), but age was the only independent
variable for which OR >1. Moreover, the distribution of typical KDS-related symptoms showed
dramatic regularities.
Conclusion: Prevalence and symptom characteristics of KDS were found to increase consis-
tently with increasing age and deteriorating health status. Kidney deficiency may be an impor-
tant mechanism of aging in the subhealthy and chronic disease states.
ª 2014 Beijing University of Chinese Medicine. Production and hosting by Elsevier B.V. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/3.0/).Introduction
China has been the most populous country for thousands of
years, and its population is now aging at an unprecedented
rate.1 According to the sixth national census data published
by the National Bureau of Statistics of China in 2010, over
the past 60 years, the elderly population has increased
from 4.1% in 1960 to 13.3% in 2009, or from 25 million in
1960 to 130 million in 2009.2 The United Nations predicts
China will have an estimated 438 million elderly in China by
2050, accounting for 21.8% of the world’s elderly popula-
tion (2 billion).3,4 Although longevity is the result of good
health and global health improvement, the growing de-
mand for health services is an enormous challenge for
medical and social services.4
Aging is an inevitable process accompanying the passage
of time. In Western medical theory, aging is the result of
complex factors including stress, injury, infection, immune
function deterioration, nutritional deficiencies, and meta-
bolic disorders. Traditional Chinese medicine (TCM) has a
history of more than 3000 years with unique theories
regarding etiology, diagnosis and treatment5 that have
been established on the basis of the unique ancient Chinese
philosophic concept of “wholism”. According to this holistic
concept, aging is an ongoing, hierarchical, pathophysiologic
process with symptoms and signs resulting from the func-
tional deterioration of the whole body, including the or-
gans, channels and collaterals, Qi, blood, Yin and Yang.
The aging theory of kidney deficiency has been a core
TCM aging theory for thousands of years.6 According
ancient TCM literature, such as the Yellow Emperor’s Canon
of Internal Medicine, there is a close relationship between
aging and kidney deficiency. The deficiency of the five or-
gans, led by kidney dysfunction, is a vital pathophysiologic
characteristic of the elderly that accelerates the aging
process.
TCM research has focused on the hypothalamus-
pituitary-target gland axis, free radicals, the immunesystem, gene regulation, the construction of kidney defi-
ciency syndrome (KDS) questionnaires, and KDS models,7e13
which represent a shifting paradigm from the holistic
concept to a systematic and biological viewpoint that is
objective and quantitative.14
Epidemiologic studies have shown that kidney deficiency
prevalence increases by half for both males and females
from 60% at 40 years of age to 90% at age 70 and older,
increasing at a rate of 10% every 10 years.15,16 Compared
with young and middle-aged persons, the elderly have a
much higher prevalence of deficiency syndromes for both
persons who are ill and non-ill with KDS,17e19 the most
common syndrome severity increasing with age.20 Kidney
deficiency is one of the key factors throughout the entire
aging process, and there is a significant correlation be-
tween nourishing the kidney and mitigating the effects of
aging. The potential relationship between kidney defi-
ciency and sub-health or chronic disease states has also
been mentioned in a series of epidemiological studies. KDS
is one of the most common syndromes in sub-healthy per-
sons and those with chronic disease. In addition, KDS has
been found to be complicated by syndromes in the condi-
tions mentioned above.21e24
Existing studies on KDS have several limitations. Feware
multi-centered or have a large sample sizes. Most lack
quality control and none elucidate age-related changes in
prevalence, symptom severity, symptom frequency, or
symptom distribution. None have focused on the potential
differences in prevalence and symptom characteristics in
the healthy, sub-healthy, and persons with chronic disease
for detailed comparison. Therefore, it is important to
elucidate the age-related changes in prevalence and
symptom characteristics in kidney deficiency syndrome for
varied health status by undertaking a multi-centered and
large sample-sized cross-sectional observational study with
strict quality control.
Because patient-reported symptoms identified by
observation are important for indicating the existence of
22 Y. Zhang et al.kidney deficiency, this study evaluated the prevalence,
symptom severity, symptom frequency and symptom dis-
tribution of KDS in different age groups (young, middle-
aged, and elderly) of varied health status (healthy, sub-
healthy, and chronic disease) via a multi-centered and
large sample-sized cross-sectional observational study. This
aim of this study was to clarify the role of kidney deficiency
in the process of aging.
Materials and methods
Subjects
This was a cross-sectional observational study conducted
between April 2009 and October 2012. Inpatients, out-
patients, and persons visiting the hospital for annual
physical examinations were recruited. Participating hospi-
tals included Dongzhimen Hospital Affiliated to the Beijing
University of Chinese Medicine, Beijing; Peking Union
Medical College Hospital Affiliated to the Chinese Academy
of Medical Sciences, Beijing; Beijing Hospital Affiliated to
the National Health and Family Planning Commission of
China, Beijing; and Xiamen Traditional Chinese Medicine
Hospital, Xiamen, Fujian.
Diagnostic criteria
Diagnostic criteria of TCM deficiency syndromes were
based on the China Association of Integrative Medicine
Reference Guideline for Traditional Chinese Medicine
Deficiency Syndrome Differentiation25 that was adopted by
many former studies.16,22,23,26,27 For KDS, the criteria for
diagnosis were 3 of the 6 following symptoms: lower back
pain (trauma excepted), shin soreness or heel pain,
tinnitus or deafness, hair loss or loose teeth, incomplete
bladder emptying or incontinence, and sexual dysfunction
or infertility.
Chronic disease diagnoses were made when there were
clear diagnostic criteria associated with the chronic phase
of any digestive, respiratory, cardiovascular, hematologic,
metabolic, endocrine or neurologic disease based on med-
ical history, physical examination, and diagnostic testing.
Diagnostic criteria for sub-health were based on the
Clinical Guidelines of Chinese Medicine on Sub-health
published by the China Association of Chinese Medicine.
Sub-health was diagnosed if any of the following symptoms
were reported and lasted at least 3 months: somatic
symptoms (fatigue, sleep disorders), psychological symp-
toms (depression, anxiety, irritability, fear, deterioration of
short-term memory, inattention) or symptoms of social
inability (lack of interpersonal communication, interper-
sonal tension). After excluding conditions that could lead to
these symptoms, participants were diagnosed with phys-
ical, psychological, or social interactional sub-health
status.
Participants who did not present with any of the above-
mentioned diagnostic criteria for sub-health or chronic
disease or with the acute phase of any digestive, respira-
tory, cardiovascular, hematologic, metabolic, endocrine, or
neurologic disease after taking their medical history and
physical examination were considered healthy.Inclusion and exclusion criteria
Inclusion criteria were: 20e79 years of age; metdiagnostic
criteria for health, sub-health, or chronic disease; willing
and able to respond truthfully to investigator queries while
completing the clinical observation questionnaires; signed
informed consent.
Potential participants were excluded at screening if they
did not meet the age requirement or any of the afore-
mentioned diagnostic criteria, were unwilling or unable to
complete questionnaires, had mental disorders, or were
unwilling to sign the consent form.
Questionnaire content and quality control
This was a health study based on survey of participants. As
such, clinical observation questionnaires were used for
study participants. Questionnaires were administered by at
least two junior TCM physicians under the supervision of
two senior physicians. Content of the questionnaire
included the following: demographic information, such as
name, gender, and age; disease information, such as chief
complaint and the history of present and past diseases; and
sub-health-related information, including physical, psy-
chological, and social-adaptation symptoms. Data on the
existence, frequency, and severity of symptoms of kidney,
spleen, liver, lung, heart, stomach, Qi, blood, Yin and Yang
deficiency syndromes as defined by the China Association of
Integrative Medicine25 were noted. TCM diagnostic pre-
sentations of pulse and tongue were also taken. Standard
definitions of symptoms were also included in the ques-
tionnaire for investigators and participants to refer to if
needed.
Statistical analysis
Comparative analysis of variables, including the prevalence
of KDS in the different age groups and health status groups,
was performed by frequency analysis and c2 test and
expressed as a composite ratio. Comparative analysis of
quantitative scores of the severity and frequency of
symptoms was performed by the rank-sum test. A proba-
bility of P < 0.05 was considered statistically significant.
Regression analysis of the correlation of KDS with potential
factors, including age, health status, and KDS symptoms,
was performed by non-conditional binary logistic stepwise
regression of numerical variables. The significance levels of
introducing and removing variables were 0.05 and 0.10,
respectively. All statistical analyses in this study were
performed with the statistical software package SPSS
(version 17.0, SPSS Inc., Chicago, IL, USA).
Results
Baseline characteristics of participants
A total of 1315 questionnaires were distributed, with a
completion of 1248 (94.90%) questionnaires of which 1220
(97.76%) were deem edusable for the study. There were 593
male and 627 female participantsda gender ratio of
Age-related changes in kidney 230.946:1. In terms of age and health status, 446 participants
were aged 20 through 39, 414 aged 40 through 59, 360 aged
60 through 79; there were 321 participants who were
diagnosed as healthy, 654 who were subhealthy, and 245
who had chronic disease.
Prevalence of KDS within age groups according to
health status
In the healthy individuals group, prevalence of KDS
increased significantly with aging. KDS was more prevalent
in the 40e59 year-olds than in the20e39 year-olds, but
lower than in the 60e79 year-olds (P Z 0.001 and 0.015,
respectively). In the sub-healthy group, KDS prevalence
also increased with age (P < 0.001 for age 20e29 vs. 40e59
and age 40e59 vs. 60e79). In the chronic disease group,
KDS prevalence was not significantly affected by age
(P Z 0.531) and was high for all ages (Table 1,
Supplementary Figure 1).
Prevalence of KDS within age groups based on
health status
In each age group, prevalence of KDS differed in each
health status group. In the 20e39 year and 40e59 year age
groups, KDS prevalence increased when physical condition
worsened. In the 20e39 age group, compared with healthy
individuals, subhealthy individuals had a higher prevalence
of KDS (PZ 0.028). The chronic disease group exhibited an
even higher prevalence of KDS compared to the sub-healthy
group (P < 0.001). In the 40e59 year and 60e79 year age
groups, the unhealthy group also had a significantly higher
KDS prevalence than the healthy group (P < 0.001 for both
subhealth vs. health and chronic disease vs. healthy). But
prevalence between subhealth and chronic disease states
were not significantly different (P Z 0.114 in the 40e59
year age group and PZ 0.176 in the 60e79 year age group)
(Table 1, Supplementary Figure 2).
Scoring of severity and frequency of KDS-related
symptoms
The health questionnaire appended a list of definitions of
severity and frequency of symptoms for investigators and
participants to refer to. Symptom severity and frequencyTable 1 Prevalence of KDS in different age groups.
Health
status
Total Age group
20e39 40e59 60e79
Healthy,
No. (%)
61 (19.0) 10 (6.7) 20 (21.7) 31 (38.8)
Subhealthy,
No. (%)
276 (42.2) 35 (13.9) 137 (53.1) 104 (72.2)
Chronic
disease,
No. (%)
154 (60.6) 25 (55.6) 41 (64.1) 88 (64.7)were represented by total severity and frequency scores
that included all 5 kidney deficiency-related symptoms and
ranged from 0 to 13.
Symptom severity was scored as follows: symptomaticZ
0; mild Z 1; moderate Z 2; and severe Z 3. Symptom
frequency was scored as follows: never Z 0; occasional Z
1; intermittent Z 2; and often Z 3.
Symptom severity and frequency of KDS at
different ages
Symptom severity scores in the 40e59 age group were
higher than the 20e39 age group (P < 0.001), and the
60e79 age group scores were higher than those in the
40e59 age group (P < 0.001). For symptom frequency
scores, comparisons among the groups were all statistically
significant (P < 0.001). Severity scores in the 60e79 age
group were higher than those in the two younger groups,
which indicated that KDS-related symptoms occurred more
frequently with increasing age (Tables 2 and 3,
Supplementary Figure 3).
Symptom severity and frequency of KDS in varied
health status
Symptom severity scores in the subhealthy group were
higher than the healthy group (P < 0.001), and scores in the
chronic disease group were even higher (P < 0.001). Com-
parison of symptom frequency scores among the three
groups found no statistical difference (P > 0.05) (Tables 4
and 5, Supplementary Figure 4).
Relationship between occurrence of KDS and
potential factors
Non-conditional binary logistic stepwise regression of nu-
merical variables was applied to evaluate the correlation of
KDS prevalence and other related factors, including age,
health status, and symptoms. Significance levels for intro-
ducing and removing variables were 0.05 and 0.10,
respectively.
Independent variables were as follows: c1 gender, c2
age, c3 health status, c4 lower back pain, c5 shin soreness
or heel pain, c6 tinnitus or deafness, c7 hair loss or loose
teeth, c8 incomplete bladder emptying or urinary inconti-
nence, and c9 sexual dysfunction or infertility. Dependent
variable y represented whether the respondents met KDS
diagnostic criteria. The logistic regression equation was:
y Z 6.075 þ 0.031c21.064c31.204c41.369c51.706c6
1.965c72.850c82.264c9.
Results of this study showed that factors including age,
health status, lower back pain, shin soreness or heel pain,
tinnitus or deafness, hair loss or loose teeth, incomplete
bladder emptying or incontinence, and sexual dysfunction
or infertility contributed to the KDS prevalence (P < 0.05).
Gender was not a factor affecting the KDS prevalence
(P > 0.05). Age was the only independent variable for which
OR >1.
Table 2 Symptom severity scores of KDS at different ages.
Group Score
0 1 2 3 4 5 6 7 8 9 10 11 12 13
20e39, No. 232 77 49 39 24 16 4 3 1 1 0 0 0 0
40e59, No. 70 42 63 58 43 61 41 19 5 4 6 2 0 0
60e79, No. 33 22 36 38 58 44 30 40 20 6 27 0 4 2
24 Y. Zhang et al.Distribution of KDS-related symptoms
This portion of our investigation demonstrated the
following: (1) As the most common symptom of KDS, lower
back and knee pain had the highest prevalence in allage
and health status groups. This prevalence was significantly
higher than other symptoms and reached over 50.0%in all
groups except for the healthy and subhealthy groups aged
20e39; (2) Shin soreness or heel pain was common in the
chronic disease group age 20e39 and all health status
groups age 40e79, indicating that it was an important
symptom of KDS, especially in the middle-aged and elderly
groups with chronic diseases; (3) A high prevalence of
tinnitus or deafness existed in the subhealthy and chronic
disease groups age 40e59 and in all health status groups
age 60e79, whereas it was low in other age or health status
groups, reflecting that tinnitus or deafness might be a
typical symptom of KDS in middle-aged and elderly people;
(4) hair loss or loose teeth had a high prevalance in sub-
healthy and chronic disease groups age 40e79, but a rela-
tively low prevalence in other age or health status groups,
indicating that it may be a typical symptom of KDS in
middle-aged and elderly persons who are subhealthy or
have chronic disease; (5) A high prevalence of incomplete
bladder emptying or incontinence existed only in the sub-
healthy or chronic disease groups age 60e79, but preva-
lence was low in the other age or health status groups,
indicating that it may only be a common KDS symptom in
the elderly who are subhealthy or have chronic disease; (6)
Sexual dysfunction or infertility had a high prevalence only
in the subhealthy and chronic disease groups age 60e79,
but had a comparatively low prevalence in other groups,
even in the healthy elderly, indicating unexpectedly that
sexual dysfunction or infertility may only be a common KDS
symptom in elderly who are subhealthy or have chronic
disease, a finding that appears dubious; (7) It is noteworthy
that under the same health conditions, prevalence of KDS-
related symptoms increased with age and also increased
with deterioration of health status in the same age groups;
(8) Lower back and knee pain, shin soreness or heel pain,
and tinnitus or deafness were the most common symptomsTable 3 Symptom frequency scores of KDS at different ages (n
Group Score
0 1 2 3 4 5
20e39, No. 341 46 26 16 11 4
40e59, No. 176 51 50 35 34 18
60e79, No. 69 74 60 44 32 29of KDS in individuals 20e39 years of age; (9) Hair loss or
loose teeth was another KDS symptom in individuals 40e59
years of age, and prevalence of sexual dysfunction or
infertility also increased significantly; (10) All KDS symp-
toms were evident in individuals 60e79 years of age with
lower back and knee pain as well as tinnitus or deafness the
most common (Table 6, Supplementary Figures 5e7).
Discussion
The issues of subhealth, chronic disease, and geriatrics
have attracted widespread attention in preventive and
clinical medicine, spurring new areas of research in The
World Health Organization (WHO) has described health as a
state of complete physical, psychological, and social well-
being, not merely the absence of disease or infirmity. They
define chronic diseases as diseases of long duration and
generally slow progression.28 As defined by the China As-
sociation of Chinese Medicine, subhealth refers to a status
between health and disease.29 Persons who are subhealthy
meet neither conventional medical criteria of being healthy
nor having clinical or subclinical disease, but exhibit
symptoms of reduced activity, function, and adaptability.30
Having been described as an “unseen burden”, sub-
health is one of the most common threats to human health
worldwide and leads to a series of critical medical and so-
cial problems, with an prevalence of more than 60%30,31 and
a positive correlation with age in China.32 Chronic diseases,
such as heart disease, stroke, cancer, chronic respiratory
diseases, diabetes, among others, are the leading causes of
mortality worldwide, representing 63% of all deaths.28 In
China, it is a top public health problem with an increasing
prevalence and mortality,33,34 accounting for more than
85% of annual deaths.35,36 This situation becomes even
worse for individuals aged 60e79, as statistics show that
91.7% of Chinese elderly have chronic diseases, and 55 out
of 100 persons have three or more types of chronic diseases
simultaneously.37
In traditional Chinese medicine, health embodies the
physiologic functions of self-regulation, adaptation to the
environment, resistance against pathogens, and self-).
6 7 8 9 10 11 12 13
1 0 0 1 0 0 0 0
20 8 4 8 6 0 2 2
22 14 6 2 2 4 2 0
Table 4 Symptom severity scores of KDS in varied health status.
Group Score
0 1 2 3 4 5 6 7 8 9 10 11 12 13
Healthy, No. 141 35 46 23 21 19 3 14 0 0 19 0 0 0
Subhealthy, No. 166 84 88 75 59 68 45 36 12 11 6 2 2 0
Chronic disease, No. 28 22 15 37 45 34 27 12 14 0 8 0 2 2
Table 5 Symptom frequency scores of KDS in varied health status.
Group Score
0 1 2 3 4 5 6 7 8 9 10 11 12 13
Health, No. 181 40 32 23 12 17 14 0 0 0 2 0 0 0
Sub-health, No. 318 74 68 40 47 26 25 18 10 11 6 4 4 2
Chronic disease, No. 87 57 36 32 20 8 4 2 0 0 0 0 0 0
Age-related changes in kidney 25recovery from illness. Subhealth and chronic disease
involve physiologic dysfunction that can be differentiated
into the TCM pathogenic patterns or syndromes of excesses
or deficiencies of the five organs, Qi, blood, Yin and Yang.
Based on the TCM principle of “treating pre-disease”, we
undertook this study to elucidate age-related changes in
prevalence and symptom characteristics of KDS among
persons of different health statuses. Our results appear to
demonstrate that prevalence of KDS in healthy and sub-
healthy persons increases with age. In those with chronic
disease, KDS prevalence was comparatively high, but there
was no obvious increasing trend with age. KDS prevalence in
persons age 20e39 increased as their health deteriorated.
Compared with healthy people, KDS prevalence of sub-
healthy or those with chronic disease was increased in the
40e59 and 60e79 year age groups. But no statistical sig-
nificance between subhealthy persons and those with
chronic disease was observed. KDS symptom severity scores
showed an increasing trend with increasing age and dete-
riorating health status. Symptom frequency scores also
increased with age but not based on health status deteri-
oration. Age, health status, lower back pain, shin sorenessTable 6 Distribution of KDS-related symptoms in varied health
Health
status
Age
group
Total
(n)
Lower back
and knee
pain No. (%)
Shin soreness
or heel pain
No. (%)
Tin
de
No
Healthy 20e39 149 41 (27.5%) 18 (12.1%) 1
40e59 92 47 (51.1%) 35 (38.0%) 2
60e79 80 54 (67.5%) 29 (36.2%) 3
Subhealthy 20e39 252 87 (34.5%) 47 (18.7%) 5
40e59 258 185 (71.7%) 102 (39.5%) 10
60e79 144 116 (71.7%) 70 (48.6%) 8
Chronic
disease
20e39 45 31 (68.9%) 25 (55.6%) 1
40e59 64 53 (82.8%) 40 (62.5%) 3
60e79 136 98 (72.1%) 60 (44.1%) 8or heel pain, tinnitus or deafness, hair loss or loose teeth,
incomplete bladder emptying or incontinence, and sexual
dysfunction or infertility were all potential factors
contributing to KDS; age was the most important param-
eter. Moreover, distribution of every KDS-related typical
symptom showed regularity.
Several conclusions may be drawn from this study.
Prevalence and severity of KDS symptoms tend to increase
as individuals age and as health declines. The frequency of
these symptoms also increases with age. Previous studies
have shown that kidney deficiency is a fundamental path-
ophysiologic cause of subhealth, chronic disease, and old
age22,23 and that it is always accompanied by other syn-
dromes.23,38e40 Conclusions of these studies are partially
consistent with the present study. A related study of ours
demonstrates that KDS prevalence ranks first in almost
every age or health status group compared with other
deficiency syndromes (Zhang, unpublished data, 2014). It is
therefore conceivable that kidney deficiency is an impor-
tant mechanism of aging, subhealth, and chronic diseases.
This study has provided new evidence for ancient TCM
theory on aging and syndrome-specific early interventionstatus and different ages.
nitus or
afness
. (%)
Hair loss or
loose teeth
No. (%)
Incomplete
bladder
emptying or
incontinence
No. (%)
Sexual dysfunction
or infertility
No. (%)
8 (12.1%) 15 (10.1%) 6 (4.0%) 1 (0.7%)
2 (23.9%) 22 (23.9%) 4 (4.3%) 2 (2.2%)
5 (43.8%) 31 (38.8%) 6 (7.5%) 18 (22.5%)
9 (23.4%) 39 (15.5%) 12 (4.8%) 3 (1.2%)
6 (41.1%) 103 (39.9%) 72 (27.9%) 76 (29.5%)
2 (56.9%) 76 (52.8%) 60 (41.7%) 48 (33.3%)
3 (28.9%) 12 (26.7%) 4 (8.9%) 2 (4.4%)
8 (59.3%) 29 (45.3%) 19 (29.7%) 15 (23.4%)
9 (65.4%) 78 (57.4%) 44 (32.4%) 75 (55.1%)
Figure 1 Internal relationships of kidney deficiency syndrome-related symptoms.
26 Y. Zhang et al.therapies, and prevention of subhealth and chronic dis-
eases. Although Chinese public opinion shows that TCM is
effective in the treatment of subhealth or chronic diseases
compared with modern medicine, TCM treatments play a
limited role in China at present.41,42 Holistic or integrative
therapies based on kidney deficiency theory should be
applied more often as an adjunct to TCM interventions,
including clinical services and programs that encourage
healthy aging, support and education for family members or
caregivers.
The level of relevance between different symptoms
were presented as lines of different widths.
This study was limited to kidney deficiency. Future
studies need to address whether similar conventions exist
for other syndromes such as deficiency of the organs, Qi,
blood, and Yin and Yang. Further exploration through lon-
gitudinal studies, including prospective cohort studies with
long follow-up times, can provide stronger evidence. This
preliminary study based on feature selection has shown
that internal relationships of deficiency syndrome-related
symptoms in KDS individuals are far more complex than
expected [Fig. 1, Zhang, unpublished data, 2014]. Thus,
computational solutions can be applied in excavating the
core precepts of KDS in aging and health status-related
processes.
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